A simple and low-energy method to prepare loratadine nanosuspensions for oral bioavailability improvement: preparation, characterization, and in vivo evaluation.
The effervescent method, as a simple and effective technology to prepare nanosuspensions, has gained great attention. In this present research, loratadine (LTD) nanosuspensions were successfully prepared by the effervescent method using Soluplus as stabilizer to improve the bioavailability of LTD in vivo. The mean particle size was about 100 nm. And the LTD nanosuspensions were lyophilized for further study. The freeze-dried powders could be dissolved quickly, and the mean particle size remained almost unchanged after powders were re-dissolved. By transmission electron microscope (TEM), differential scanning calorimetry (DSC), scanning electron microscopy (SEM), Fourier transform infrared (FT-IR) spectroscopy, and X-ray diffraction (X-RD), the characterizations of LTD nanosuspensions and freeze-dried powders were studied. Commercial tablets were used as the reference to investigate the dissolution behaviors in different release media and of bioavailability in vivo of LTD freeze-dried powders. The cumulative dissolution of the LTD freeze-dried powders was superior in different release media compared with commercial tables. In addition, for the evaluation of the bioavailability of LTD nanosuspensions, the LTD concentration in rat plasma was determined using LC-MS/MS method. The results showed that the AUC0-24 and Cmax of LTD freeze-dried powders were about 2.14- and 2.01-fold higher than those of commercial tablets. In short, the effervescent method has been successfully applied to the preparation of LTD nanosuspensions to improve the bioavailability of LTD in vivo with the advantage of low energy consumption. This simple technology also provides an idea for the preparation of the other nanosuspensions.